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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely moaswo the 
distortion quantity of a structure over a wide area for a long 
time with a relatively simple coristitution, and to make 
measurable the distortion quantity even when a local orack is 
generated without hindrance, in particular. 
SOLUTION; It) this wide-area, distortion distribution 
measuring system, a measurement controlling personal 
computer 6, an OTDR module 7, an optical switch module 8, 
and optiool fiber type highly sensitive strain gages 21, 22 f 
23,.*,, 2n/twL n>2, ra3 3 .. t , mn are connected in series by 
connecting opticaJ fiber 2, 2, Ma to constitute a rosary-like 
measuring system. Two systems are provided in tho rosary- 
like measuring system it) this case, and switched properly by 
the optical switch module 8 to conduct the measurement For example, when the crack is generated 
in around any of the specified optical fiber type highly sensitive strain gages, the generation, of a 
crack can be deteatcd by the optical fiber 2 in the vicinity thereof, although distortion transmission 
to the strain gage is interrupted. 
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Detailed Descriptions of the Invention: 

[0014] Fig. 3 shows a configuration of a third embodiment. The sensor in this case is configured 
such that each of the optical fiber type highly sensitive strain gages 21 1, 212, 213, 21n/ 321, 322, 
323, 32n/kml, km2, km3, kmn are connected in series through the optical fibers 2, 2, ... 
located therebetween. Meanwhile, the optical fiber type strain gages 2 1 1 to kmn are located on an 
intermediate position of adjacent upper and lower optical fiber type strain gages in order to 
decentralize highly sensitive detection sites at regular intervals. Meanwhile, in the system for 
measuring wide-area strain distribution shown in Figs. 1, 2 and 3, the optical fiber 2 for connection 
acts as a low sensitive sensor and the optical fiber type strain gage acts as a high sensitive sensor. 
In the sensor of this configuration, in general, the optical fiber 2 for connection has higher 
durability for the strain; however, the optical fiber type strain gage of a type to amplify the strain to 
detect amplifies the strain, so that when the larger-than-expected strain is applied, this might 
fracture first. Therefore, in a case in which a larger stable measurement is required in whole, the 
optical fiber of only the low sensitive portion without the high sensitive portion is set in parallel 
with the above-described rosary-like sensor of the high sensitive portion and the low sensitive 
portion. 
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